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Many impedance s t u d i e s  have been c a r r i e d  out on N i  e l e c t r o d e s  and Ni /Cd and 
N i / H  b a t t e r i e s .  Some s t u d i e s  have been made w h i l e  t h e  c e l l s  were b e i n g  
d ischarged,  o t h e r s  a t  v a r i o u s  open c i r c u i t  vo l tages .  The impedances have been 
found t o  be s t r o n g l y  dependent on depths-of -d ischarge and/or  v o l t a g e  and on 
the  procedure used t o  o b t a i n  the  measurements. The s t u d i e s  have been s i m i l a r  
q u a l i t a t i v e l y  b u t  n o t  q u a n t i t a t i v e l y .  
r e p r o d u c i b i l i t y ,  a second problem a r i s e s  when measuring complete c e l l s  which 
have no re fe rence e l e c t r o d e  as t o  which p o r t i o n  o f  t h e  impedance can be 
a t t r i b u t e d  t o  t h e  anode and which p o r t i o n  to  the  cathode. I n  o r d e r  for 
impedance t o  become a d i a g n o s t i c  tool,  accu ra te  and r e p r o d u c i b l e  measurements 
must be made, and some way o f  s e p a r a t i n g  t h e  c o n t r i b u t i o n s  o f  t h e  i n d i v i d u a l  
e l e c t r o d e s  must be found.  

I n  a d d i t i o n  t o  t h e  problem of 

Recent s t u d i e s  i n  o u r  l a b o r a t o r i e s  u s i n g  the  PAR and t h e  S o l a r t r o n  impedance 
equipment have found t h a t  c o n s i s t e n t  measurements can be made if t h e  c e l l s  or 
e l e c t r o d e s  a re  e q u i l i b r a t e d  a t  t h e  v o l t a g e  o f  i n t e r e s t .  
e q u i l i b r a t i o n  t i m e s  r e q u i r e d  a re  s h o r t ,  on t h e  o r d e r  o f  a f e w  hours or l e s s ,  
b u t  t h e  e q u i l i b r a t i o n  t ime  r e q u i r e d  becomes p r o g r e s s i v e l y  l onger  as t h e  
v o l t a g e  i s  lowered.  We have a l s o  found t h a t  t he  c e l l  case can be used as a 
r e f e r e n c e  e l e c t r o d e  d u r i n g  impedance measurements. The v o l t a g e  o f  t h e  case 
w i t h  r e s p e c t  t o  the  e l e c t r o d e s  i s  un impor tan t  p r o v i d e d  t h a t  i t  does n o t  change 
a p p r e c i a b l y  d u r i n g  the  course o f  t h e  measurement. Measurements have been made 
w i t h  severa l  uncyc led  Ni /Cd c e l l s ,  one f rom a l o t  which was known to  have 
f a u l t y  Cd e l e c t r o d e s  and another  from a l o t  which showed e x c e l l e n t  c y c l e  l i f e  
and presumably had good Cd e l e c t r o d e s .  The impedances o f  t h e  N i  e l e c t r o d e s  vs. 
t he  case were s i m i l a r ,  w h i l e  t h e  impedance o f  the  poor Cd e l e c t r o d e s  v s .  t h e  
case were an o r d e r  o f  magnitude g r e a t e r  than t h a t  o f  t h e  good Cd e l e c t r o d e  vs .  
the  c a s e .  A 50 A H  N i / H  c e l l  has a l s o  been i n v e s t i g a t e d .  A f t e r  s u b t r a c t i o n  o f  
the  ohmic r e s i s t a n c e s ,  t h e  sums o f  t he  impedances o f  t h e  i n d i v i d u a l  e l e c t r o d e s  
were v e r y  c l o s e  to t he  impedance of  t h e  total c e l l .  Th i s  i n d i c a t e s  t h a t  t h e  
method i s  v a l i d  f o r  examin ing t h e  c h a r a c t e r i s t i c s  o f  t h e  i n d i v i d u a l  e l e c t r o d e s  

I n  t h e  charged s t a t e ,  

in s i t u .  

29 


